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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide graphite powder having a high graphitization ratio and 
low specific surface area and exhibiting a high capacity, a low irreversible capacity and a high 
load characteristic when used a negative pole material of a lithium ion secondary battery. 
SOLUTION: In the method of manufacturing the graphite powder which is composed of 
processes of heat-i:reating pitch under an inert gas atmosphere to produce high softening point 
pitch having 350° C, pulverizing, making infusible, carbonizing and graphitizing, high crystalline 
graphite powder is added into and mixed with fine powder obtained after one of processes of 
pulverizing, making infusible, carbonizing and graphitizing. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disjsosal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 

of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdLncipi.gojp/PAl/result/detail/main/wAAAOvaahFDA41 51 761 1 5... 2005/09/05 



(19)H*H1«1r«* (JP) (12) vg. |g 4^ 5^ ^ ^ (A) (n)«*»aHiill8»^ 

#582003-176115 
(P2003-176115A) 

■ miSMQ ¥«15^ 6 ^24 0(2008.6.24) 



(51) Intel' 






F I 




CO 1 B 


31/04 


10 1 


C 0 1 B 31/04 1016 4G046 


HO IM 


4/02 




HO IM 


4/02 D 5 H 0 2 9 




4/58 






4/58 5 HO 5 0 




10/40 




10/40 Z 










^K:^ M:ft]aoj8c6 OL (i^ 6 H) 




1*H2001 -378567( P2001 -378567) 




591067794 












(22)miHB 




7^13^12^ 12 B (2001. 12. 12) 




JlCSl^^R^ffiKAgkttCaTS 1 « 3 ^ 




















JttSOP^BBKAifclfcBSTB 1-3 7 F 


















(72)fEq^ 












3lOSa»=fftBK:^blSTB 1-3 T H 


















(74) A 


100077698 










^3a± miK (^i«) 













(54) KWOfcW] «»»*<0«afcEF}£, iiMa»*feJ:r/:U5^^7A'f:*->z:i#:«ft 



(57) 



1 



[131*5111 tr^y-^S&^fSttSBB^TJftjaSL, tfc 

T'&X8:;J?^b;^j:^ll»»*CDSil:;5ffilC;feViT. JilBa 
!|»5^Xg^:feJ:C/ll»^bXg«OV^-rn^^OXe^<DfS 

6 0 urn. TT.^^ h\tf)^3^AT. )tmmm'f)^0. 5~ 
1 0m2Xg43ctt/XJg[Hl^C0^il^MT^^L c 7!^M 0 
0 AJ[^±/L a7!^M 0 0 AJ[^±. doo27:;^3. 3 7 

Vtzl 3 6 0 cm-'A> H<D 1 5 8 0 cm-V\*> Ht^^ 
T^S^^it^RM -(R= I 1 360/ I 1 5 80 ) ^L^c^-^ 

[If 6 ] m^m 5 t-|Bi^c7)^^^1^7^^^@«f4<h 
[0 0 0 1]' 

^kmmmon.mm^tLxm^^fzm'^. iS^ST^^ 

[0 0 0 2] 

mmu. ^m\zm.mud<Dmmmm^^m\^x. 

^\z^j^oi^^^>^^m\z^f^^it. &nm\zzn^ 



(2) 4fM 2003-176115 

2 

[0 0 0 3] COftffiW^tUT^, ^«SCD*£^3tJ^T 
9 -2 5 1 8 5 5#i:^SlW2«COct'5{C. >^V7x-X 

ife$ST*^3 7 2mAh/g(Cl2C»T^Sa«:^-ro 

i::> mumtLtzm-^^zmmi^^cDmumz^^o. mm 
mznr^^m^&'f'0^\^y)mz.^o ^(Di^mm^^mm 
(Dfzibiz. m&mp^(onm.i&mm<rj:o. t^^mz 

-otzD. n^ti^xo-^)--^ ^)i^^^f)m<f;i:^ue(or^ 
mt^ax^x^^^^hotrnm-^n^. 

[0 0 0 4] 

i^^Bi^T^oTt), ^(Dif^^:^m^jz^urzo . ^^^^ 

3 ^AT<Ditist^^^$>^\^^tmzi5t\^^mi^^Bm^h^ 
\^^\t^f^smmf)^±m^n^<^z>\zU'Dx^rz. utJi^u, 

U A-f :^>-;^5:m*co^SW5pf ^: Uxm ^^tz^^. 

[0 0 0 5] ^fz. m&^f^mr^m<DiEmz^r). ^ 

f^.m^(ommt^m^nxv^^f)^. ^f^.^^f)m^^B(D 
rzit»\z-:f5mzjEm'^nxM.^i^ikf)m<rji^o Lf)^ 
30 znihJim^mtmMBm\zm:\^^^m^7ikT(Dx. ^ 
(Dmm\z^r^wm^t^^K z:n<h(Dmm^Mmr^rz 
^\z!^m^i 1 - 9 6 9 9 5-^^^/j:<^'Tt^. mm»p^ 
{z$!^vx^mr<i:^mmf^^fr^:^&^m^i^x\^^^o u 
:iti^<Dj^mf^fiSi:^mtmwxf)^'ojf^0fi^nrz^ 

{.xmmLfzmpiz. ^^mx\ ^^"^m^m^^-o^M. 

[ 0 0 0 6 ] . • 

". {z^r^xmj&^n^o rt^t)-^. t^^^^s^ 
Biii(D^myjmz^\^^x. ±$^m.f^wxmm: ^mitjz 

50 [0 0 0 7 ] ^tz. :^^m\t.s t: 



3 

[0 0 0 8] ±BBi«ifeSm»l»*<i:LTii. ^i^i&m^ 
5-6 0 Mm. T7.^{7 hltf)^3UT. itmmmf)^0. 

4 0 0Ajy.±, L aj^M 0 0 AJ!^±, dooz^^S. 3 7 

M^Ofc 1 3 6 0 cm-i/\'> 1 5 8 0 cm-V\*> H 

iznT^^mit^R^ (R= 1 1 3 60/' 1 1 580 ) tvfzm 

[0 0 0 9] ^fz. :^^mit. ±fBlSjfeS^S)«>*(^^ 

mmf)^s \:^y^mm^(D^if»mznLx. 10-90S 

[0 0 10] 

m^m^-t^fz^^z. m.Mmi(Di^^. ^y^m^^^m: 

i&^mm.^^mmm^'r^:it\zxr:>x. n^n^mmm 
^(Ditmmm^mm\z^]^^<L. ^m^^^±\f^'^i^ 
^^mLTzo zoyjmziomm^nrzm^if^mt. m 

i&m<Dn.m^mtiyTm\^^rzm'^s b^st, i&^'^m 

[0 0 11] ^^mx^m^ti^mn\zy^{t. i-y^ 

omt^^o:)m^^<D^^T_'^f$.Lrz\zy^xh. ^mi^ 

i ox:^A±.(Di^mt^\zy^^^^r^. 

[0 0 12] Z(01&mt^\^y'^^. ^mmAhi^XJi 

K)Vi-,^i.\.^'f^^tr^rzisb\z\t. bn^^^ 



(31 2003-176115 

■ itM.\zy9'^WeinT^^'^(0:Lm\Z^\f^X&sT\Z^iSL 
[0 0 13] ^mt!^\^y^^^1^WLXi%iE>n^WiB 

m\z. Mm^mmm^^\:iy^m^m<Dmmmznbx 
10-9 omm%<Dmmxmmm,'^r^^t:^^ff^^i. 

JO (.io ii5i^sm»*»*^9 0SS%J:O^<^Jjn-r'5.(h, 

^fc. ii5i^^^»«9*cD^>tinS7^n osa%j:»:}^> 

LTtl. ¥i^K[S7^?^5-6 Oum. TX^ 
^7 ^Jt3^^^3J[^^T, itm^mf)^0, S-lOm^/g^sJ: 

20 4 0 0AJ^±. doo2;^^3. 3 7 AJL^T. T)V:^>U- 

'^-^m^^rz^^>:^^m\z^ommi^rzi 3 e o cm 

-'V\*>K(7)1 5 8 0 cm-» A>KtlM"r^^Sit^RM 

(R= 1 1 3 6 0 /1 1580) ti.rzm-^^z. -^(DRm-^^o. 

[0 0 14] :^\z. :z(D&^[.tzmB^^mit9!imr 

±'f)^mmi.t<^i^rz^\Z'£^wx^^._ ^rz. mi^^m^x 
^^^mm^it. :i<Dmtmm<om^z. mm:f3^^^)]^\^ 
\zm^tmm^ n^tzisb. ii^m^Bm^i^^<Dmm\z».»m 
30 mmf)^j:K^^mz^mxt^x'Dizu^. mt^m\t. 
^m.^xi 4 0 ox:(Dumxfr^xh^\^^'f)^. m 
<tm^iz^m:^7.^mvxmmmmi e-i Bmm%m 
^xno:ity)W^L\^K ^fz. mtiz^.Lx\t. Win. 
f-fi^mMLxmrn^^^mf^Lu^^^^^iz. mitip^^^ 
mi.xmLmmm^iEm\zx^^j:oi,zi.rzo. ^m'^f)^ 
^mzmmLf^i^^jzoizmmmxmmLrzo. mf&^f-i)^ 
^it7P\^<Dmm^m^^mxrr'^rzO'r^(Dr)^^^LiK 
fzfzL. ?s^^^Bm^^u^r^zt\z^o. 
^m0^T^::tf)^c>rj:<UK). mmT^:itf^<. \^y 

[0 0 15] z(D-:^mitomz. \d:y^m^^o:)^.^m 

bn^o z.o:>^wLtz».j^m^n\t. mit-mmt^-t 

. ±^ii-'5o ^ftfflliUS 0 0-1, 2 0 Ot:(DiaSTff 

i/i. ^T'c. ii^{bi2isfi2. -5 0 0-3, ooorc^m 
^xno. ^n^n(D^mm^\t. mm-r^mmizxK) 
s/j:^cdt% mm\^tz^mz^y)mMunf^^miRrn 
50 tictv^o cn^»(7)^{b-lliait;«[i31«ia3awtrfT^c:t 



-3- 



5 

[0 0 16] h:y^m^^(D^m^ti^t^^Bmi^m^co 
Tt)cfcii, mitxmtH. mitmrnumm-cM 

to 0 1 7] ^±<D:^^mxn^ri^mmn^<oo^i7 
Ls^:t>-:kmmmnmimt L'X<Dm^^^&.T\zmm 

ti^o nmf^i^nti.x\tmE:^^m<Dm^m^^mm 

U> iEffi©)H<i:LT«, LiCoO?, LiM 

nzOAt$:d(D^)^^I>.mt^. TiS2. Mn02, Mo 

^\^>\tz:tih> (om^m^m^^to'^xm \^^^:it\zj:r:, 

t^acOf£#lH<h LT 1-10 0 /iTn(Dmm(Di^^^mr 
^W^i^mmf}^5-4 0 ummm. $^t::WSL<tll 0 

[0 0 18] ^fz. m^nm<Di^mpiti.x\t. 0*1 a 

:tu:7^>aj§§. Tpue-;^^^. **5^ffiBi43ctO:3j^ 

u^^ \^ismtji^^^^iiM{zm^Lx^mr^z:tf)^x 

uy^mz^-vxr^f^-^n^o ^-r> ±%E0m^t)^^m^ 
{zMiR^nrzmmMt^i&'^<D^^nt^m^rj:^mm 
^m\^^x. m,t^^^^^\t^WLmmLxmmmi:\^^i^^ 

T^c mj:r^:^&tLx\t, ^^t'T. ^^t'TUA* 
[0 0 2 0] mmmzm^^^^n^mmi^tLxit. mx 

^ilfgCDjp^chbT^^. 1 0~3 0 Mm^Kc0t)O 



(4) 2003-176115 

xz^^t^x^tzif^i^nrnm^m^^^tx^. ^(Dmz^m^n 

i34^tx-5^;i/®, «<*x-7";i.S;5:t*/>t»o> 
|g«xxx;HStLT«. ynhri/>*-3}^:^- 

x^l/>:^-#*-h. vX^U>:^-:^^«-h;^j: 
Ei)^^^. ^Tz. mikx.-v-)VmtiyX\t. T'h^bH 

70 1, ^-i^;?^ h4^i>X^>?^j:i:/?^^Vf^n^o m^ff^i: 

[0 0 2 1] ^tz. ±IBO*«»JKi:tt>fI#*m«ffi 

^f^«T^J§SO'J^'j7AiSa:UTtlL i C 1 O4. L 
iBF4. LiPFs, LiAsFe, LiCU LiB 
rfj:E(Dmm')9-^J^m. 43J:r;L IB(C6H5)4. L 
iN(S02CF3)2. L i C (S02CF3)3. LiOSO 
2CF3. LiOS02C2F5. LiOS02C3F7. Li 
OSO2C4F9. LiOSOzCsFii. LIOSO2C6 
20 Fi3. L i OSOzCTFiB/icifCD^tSU^'^AJe^^cCt*;^^^ 

[0 0 2 2] 

immM] 'A\z^mmii^zs^^m^m^fx:^^m^^ 

<h $> ^ CO mm^^pT ^ a o 

<^ig^Ji>M5pftL.T»:{b.«i 0 5\:. -;*:4^yu> 

llCDtf '>^lr^UT> 0. irNm^/ 

^, 4 0 ox:x6mN\»Mm^ff-orzo ^los^ffliibf^;/ 

[0 0 2 3] Z(D^mtj^}::y^^. ^i^n^lSum 

[zmm^urzo z,<D^nwLrzi^mzs ^f^nm^2 1 
mm^^. \zy^^m<7)mBmznvx. 4o?4i • 
*t::43ViT#ia$ie! 4*0/^3^^1 3 ot:7!i^e 2 6 ot:* 

T#MbT. 2 6 0^T3 0^i^r«^»lf Klbi&S^ff 

-Dtzo 'A\^^x^mnmn,T I. ooor:xmit^nr:>rz 

40 \k. 7>>U:3*>|?ffi^T3. 0 0 Ot;TII»ffl31^LTII 

[0 0 2 4] ^]K^?ijiTt#bn^cMaia*^ffli'^T^:;(.T 
{mmmAtvx<Dwm) ^^(^i^us^cdpvdf 

(#U^'y{bt:xUx» ^> ^g^tUTNMP (n - 

^^-yu-]^^m^^xm'^\^rz. rn^mk. v^mzr^-^ 
50 'fvT.f&mi^xm.^nmtLTz. nmz^)=^oh. 



-4- 



7 

TIM LiPFe EC/DEC (X5^U>*-7}^;^ 

\tO. 5mA/cm2T 1 OmV^TJ^mS^m^. 
mA/cm2Tl.. 5 V ^Tifem Laffi«*^^i6fco 

^^<D^^}(t. 5. OmA/cm2(DM®^fi^O. 5 
m A/c m2 CDtt«^STI» LTt 'bO^WiJ'^*^ bfc 

[0 0 2 5] <^]ffi0^J2>^ffi«ajl tf^DJz-ptCUTS 

m 1 T^m \^rz^mmm^mt'^(owLBmznvx4 s 
m^mm.T 1,00 ot:T^{b^fTr:>/cm. T>/u=f 

mm 1 hmm\zmmw^^m^Lrz. 
[0 0 2 6] <mmm3>mmm2tmi^j:o\zi.Tm 

mzMl^X4 8 %mim • S^U;to :k\^^x:i(DU^mm 

[0 0 2 7] <^i6^J4>||ffi^J3^I^i;j:'5lcLT« 

T3, 0 0 OrT^S){bMli^fTo;^Co CCDII&MbfgcO 

^t^^^ic^UT. ^mmix^mi.rz^mm.m^mt\k' 

m2 / g CO fi^* ^ o 

[0 0 2 8] <itfe^Jl>||Jg0^Jl-4^TcO^jbJJl 
31. ^fb®^:fectl^ll»{tjffl^$r, 



^:^i?=Ff^BgiKA^4tEgTg 1-3 7 k 



(5) 4#ffl 2003-176115 

8 

ZtUK. mmi^. it«ffi8[0. 8in«/g(D||«ft©* 

^ntzo c<DB-^\z^Lxh^i&mtmc^'D\z'mmm 

[0 0 2 9] <H:tSSW2>*i6«fiJl-4-effifflUfc^^ 

^n^rztz^. &m^m\tm^^f)^. ^'^m^m^x^ 

JO 2. ltaffill:^^5in2/g:feJ:t/Xi^[Hl»TCOM^MT^ 
^Lc7i^5 6 3A. La7!?^5 6 7A, doo2;:^^3. 36 
4A, T;Wrf>i/-if-$:ffli^fc^^>5J^^ffit::J:0M 



[0 0 3 0] 

^1 



20 





(mAh/g) 


(mAh/g) 


(«) 




345 


25 


92 




343 


27 


91 




340 


29 


90 




339 


28 


87 




320 


27 


95 




345 


38 


70 



^i\z^i.rz<to^z. mmmi-4x\timf^tt^±<Di^ 

[0 0 3 1 ] 

30 mmom^] \^:x±m.^LrzJ:vi,z. :^^miz^n\t. 

itj:mm(D\.^rnt)^<DjLmm<DWim^\zj^mm^rj:^<D 

^m^Bmm^^^^.mm^-r^ct\z^o. ^^mxh 



{72) ^mm ffi«^ 



-5- 



(6) 



#98 2003-176115 



Fi$^-A (##) 4G046 EA02 EB02 EC02 EC05 EC06 
5H029 AJ03 AK03 AK05 AL06 AL07 
AM02 AM07 CJ02 CJ08 CJ14 
CJ28 DJ16 DJ17 EJ01 EJ12 
HJ01 HJ04 MJ05 HJ07 HJ13 
HJ14 

5H050 AA08 BA17 CAOB CA09 CA11 
CB07 CB08 GA02 GA05 GA10 
GA15 GA27 HA01 HA04 HA05 
HA07 HA13 HA14 



-6- 



